Pleiotropic molecular defects in energy-transducing complexes in mitochondrial encephalomyopathy (MELAS).
The extent of molecular defects in the mitochondrial energy-transducing system was examined in autopsied tissues of a 14-year-old male with mitochondrial myopathy, encephalopathy, lactic acidosis, and stroke-like episodes (MELAS) in order to elucidate the underlying molecular and genetic abnormalities. The patient also had other multiorganic disorders: hypertrophic cardiomyopathy, nephrotic syndrome, and pseudohypoparathyroidism. Enzymic activities of complex I and IV were severely decreased, and those of complex III and V were mildly decreased in the mitochondria isolated from various tissues, but the severity of the deficiencies varied from tissue to tissue. In contrast, complex II and citrate synthase activities were normal or were decreased to a lesser extent than the enzymic activities of other complexes in all the tissues examined. These results suggest that the energy-transducing complexes, namely complexes, I, III, IV, and V, that contain mitochondrially synthesized subunits, were selectively affected. Immunoblot analysis demonstrated that the decreased enzymic activities were based on decreased contents of subunits in these complexes. The multiorganic manifestation of the disorder may result from wide and uneven distribution of abnormal mitochondria that have pleiotropic molecular defects in the energy-transducing complexes among the organs of the patient.